Gnathostomulida: Is There a Fossil Record?
Current investigation (1) on the new phylum Gnathostomulida injects a new choice into the paleontological controversy surrounding conodonts. Most specialists (2) have favored association of conodonts with fish or primitive vertebrates. Affinity with worms has been proposed (3) but questioned (4) , and similarity to the copulatory apparatus of some Turbellaria has been suggested (5) . Comparison has been made with molluscan radular teeth (6) and I had supposed conodonts to be proventricular teeth of trilobites on the basis of similar chemical analyses published for conodonts and phacopid exoskeleton. 16 MAY 1969 Hass (7) suggested that they might be internal supports for tissues located in regions of stress, either external or internal, but did not guess affinity of the group.
Microconodonts (8) from Baltic Cretaceous chert, characterized by conodont-like form and much smaller size, have been considered to be worm jaws (9) .
Conodont structure restricts the choice of groups for potential association. Fibrous conodonts (Neurodontiformes) found crushed and frayed, but not broken, were probably endoskeletal in muscular tissue as Hass (7) is described. The first person to describe a species and refer it to one of these genera will automatically fix that species as type and will thereby establish the characters of the genus. It may be that these characters will not be what the original author intended, and confusion will result. The names of "new species" given in his Figs. 2 and 3 are invalid.
In systematics one must avoid premature citations of new names (3). Otherwise, errors creep into the literature and persist until the work is repeated, and the errors are removed. I do not believe that it is asking too much for anyone who uses biological names, and especially when he proposes new names, to follow universally established procedures.
Without doubt there are similarities between conodonts and the cuticularized parts in the foreguts of gnathostomulids, as expressed by Durden (1), Rodgers (2) , and in several other letters I have received referring to my article (3) . Although I have considered this relationship since my findings in the Red Sea (4), I hesitated to publish a statement as long as most of the information was still in the field of paleontologists. Therefore, I particularly appreciate their interest and effort. Today, rapidly increasing neontological facts strengthen our hypothesis.
Although we have no evidence of calcium phosphate in gnathostomulids jaws, neither do we have (calcified) conodont records since the Mesozoic, and, although lamellar structure in gnathostomulids is not yet clear, their jaws are much thinner than one lamella of the conodont jaws used for structural studies.
Size differences between the two groups lose importance since gnathostomulids have been found with jaws 30 to 40 ,u long (5) similar to the jaws of Cretaceaous microconodonts, 80 ,u long (6), which were questioned because they were thought to be too small. Some "uncommon" scolecodonts which are perhaps related to the gnathostomulids have a lower size range of nearly 25 ,u (7) . Bearers of macroconodonts must have reached 1 foot in length and consequently were digging types (that is, endopsammon), whereas gnathostomulids live interstitially (mesopsammon). Yet, almost every invertebrate phylum has developed mesopsammal dwarf types, with size reduced to hundredths of the original, many of which show neotenic characters as do the gnathostomulids. Furthermore, the gnathostomulid jaws, under pressure, fall into parts almost in the same positions as conodont assemblages are found (8) . Thus, the probability of a relationship increases.
I am now studying growti afWd ultra. structure in collaboration with W. E. Sterrer. Chemical and x-ray analyses, as suggested by S. P. Ellison (University of Texas, Austin), J. W. Huddle (U.S. Geological Survey, Washington, D.C.), and J. Jansonius (Imperial Oil, Alberta), are in preparation.
I agree with Yochelson (9) that nomina nuda should be avoided. Since Science is not the place to describe new species in detail, and as Science also hesitates to accept secondhand information already published, the original descriptions are prepared and will appear in a more specialized journal this year. To avoid confusion between my brief in Science and these descriptions, I mentioned this in reference 15 of my article.
My prediction in this article (3, Fig.  1 ), that gnathostomulids would outnumber the last new phylum, the Pogonophora, is already fulfilled. Due to Sterrer's additional findings on Atlantic con,ts (North Carolina, Florida, and Panama), 80 species (10) are known to us, and a grouping into two orders and several families is considered; these facts together improve our ability to make valuable definitions, that is, systematic predictions.
